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Suggested Indicator Selection Criteria

= Primarily national in scale or scope, but drawing from state
and county levels where possible

= Relevant to the main objective of assessing progress
towards a healthy environment

s Understandable, that is to say, clear, simple and
unambiguous

s Realizable within the capacities of US EPA, given logistic,
time, technical and other constraints

s Conceptually well-founded

= Limited iIn number, remaining open-ended and adaptable to
future developments

= Representative of a scientific consensus, to the greatest
extent possible, on the features of a healthy environment

= Dependant on data that are readily available or available at
a reasonable cost to benefit ratio, adequately documented,
of well known quality, and updated at regular intervals.

(Adapted for EPA’s mission from the UN Commission on Sustainable
Development “Driving force — State — Response (DSR)” framework for
iIndicator development)



NEISGEI: Networked Envirenmentaliiniermaton System
for Glehall EmISSIons! Inveniores

...Is both a conceptual framework and implementation effort for the
development of a fully integrated, distributed air emissions inventory —
and the foundation for an all-media environmental information network

» Tie together data at all spatial and temporal scales using emerging
distributed database technologies

% Provide shared, online tools for processing and analysis
% Provide for the seamless merging, manipulation and analysis of Internet
accessible air guality-relevant data through the development of emerging

Internet-oriented technologies

< Make use of existing resources — partner/link with others and their related
projects

% Build a broad-based air quality user community: scientists, regulators,
policy analysts and the public

» Create the network and toolkit via specific, task-oriented projects

All of these efforts can also lead to a system capable of providing
a window into the well-being of the environment — a dynamic window




Alr Quality Indicaters
listed In the US EPA — Report on the Environment

= Number and percentage of days that the metropolitan statistical
areas (MSAs) have Air Quality Index (AQI) values greater than
100

= Number of people living in areas with air quality levels above the
NAAQS for particulate matter and ozone

» Ambient concentrations
e Particulate matter: PM2.5 and PM10
e Ozone: 8-hour and 1-hour
e |[ead

= Emissions:

Particulate matter (PM2.5 and PM10),
Sulfur dioxide

Nitrogen dioxides

Volatile organic compounds and

Lead

Air toxics

= Visibility



Envisioned Emissions Community Resource of Data &

Tools
Users &
L Data Catalogs Projects
XML Wrappers o Mediators
— Emissions G o
= Inventory eospatia

— I Catalog Sl \ Report
RDBMS / Generation

Em|55|ons Inventories I
I ' Data Analysis
Activity Data

Web Comparison
j . I Tools/Services pari

of Emissions
Spatial
Allocation

Methods
Emissions Factors

Model
Development

Surrogates

Estimation Transport
Methods Models




Distributed Data and Management Networks

Advances in information science and technology are driving the trend toward
distributed networks and virtual communities for science and management.

s Cyberinfrastructure
NSF’s initiative to apply new IT to building new ways ofi conducting collaborative research
http://www.cise.nsf.gov/sci/reports/toc.cfm
s Earth Observation Summit

International effort to build comprehensive, coordinated, and sustained Earth observation
systems
http://www.earthobservationsummit.gov

n Ecoinformatics

EPA’s vision for national and international cooperation in data and technology development
http://oaspub.epa.gov/sor/user_conference$.startup

. | Integrated Ocean Observing System

International network of ocean related monitoring, assessment, and communication
http://www.ocean.us/

Network of high-performance computers and software to gain new insights into weather

. ﬁﬁul Linked Environments for Atmospheric Discovery
N http://lead.ou.edu/

| DATAFED,NET Network for aerosol and atmospheric science data sharing and distributed analysis 5
http://www.datafed.net/




Catalegs with Distributed Air Quality Related Data

www.datafed.net www.geodata.gov
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DataFed Geospatial One-Stop

Metadata for each dataset are registered in a catalog allowing users to browse
available datasets and determine which datasets to use for their particular
application.



Mapping Multiple Databases into a Single Fermat
Emissions inventories are based on different underlying data models.

Each inventory uses a uniquely defined set of field names. However, many
of these field names are similar to (or their content is similar to) fields in
another country’s inventory.

Some of the key relationships among the inventories have been captured by
developing a “mapping” among fields.

SO2 Ann =
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These mappings provide a set of connections that can subsequently
be applied to automated query and integration of data from multiple
Inventories.

SO2Yr




CAREN: The California Air Resources Network

Eduard Hovy, Jose-Luis Ambite, Andrew Philpot
USC Information Sciences Institute

Environmental data sharing among international,
national, state and local governments, the public
and academic and other non-governmental

research organizations is a significant challenge.

Barriers to sharing include:

» Technological incompatibilities
» Data format incompatibilities
» Financial (staff time) limitations

The Solution Strateqgy (first step):

v'Automate the integration of [ Municipalities }
heterogeneous databases

(Use semi-automated information integration
methods to generate translation protocols
between related information sources, e.g.
AQMD and CARB.)




Next Step: Tools Built from Web Services
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Control Panel
controls the views

Map View
displays tons of
emissions as
proportional
bars

Example Web Application Compoenents
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Control
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time and table
Views)

Table View

displays the data
record
for a selected
facility
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North American Emissions Demonstration Data Flow
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The settings of each web service can
be changed by the user, creating a

= web service - T
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Another Example: Eire and Air Quality Data Network

Web Applications

Data Sources Data
- Wrappers

LM Fire Hist MS Access I
ire History \
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Geospatial
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> Data ‘wrappers’ are used to translate the format of data sets into a uniform format.

» The data are either stored on the CAPITA database server or dynamically accessed from its
original source

» The datasets are registered with metadata in the data catalog

» GIS-type interfaces provide users with ways to view, analyze, and export the data 18



Spatial Interpolation Service

Spatial Interpolation Service
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Extending the NEISGEI Eramework to Create a
Dynamic Environmental Indicator Panel
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Selection Criteria for
Environmental Indicators

NEISGEI’s
Current Design Provisions

Primarily national in scale or
scope, but drawing from state and
county levels where possible

Relevant to the main objective of
assessing progress towards a
healthy environment

The approach simplifies the
synthesis of the wide array of
data, at all geospatial scales and of
any type, needed to derive policy-
relevant indicators

...remaining open-ended and
adaptable to future developments

Powerful tools for exploring and
visualizing the indicators, their
source and related data, are
essential features

Dependant on data that are readily
available or available at a
reasonable cost to benefit ratio,
adequately documented, of well
known quality, and updated at
regular intervals.

Dynamic data access: Not just a
static document updated every 2-5
years. When data become available
from the data source, they can be
used on-the-fly to calculate the
current values of the relevant

indicators
16




One Indicator Dashboard: UN Commission for
Sustainable Development Indicator Dashboard for Europe
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Environmental Indicators Panel
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